INTRODUCTION
Mercury vapour above t h e c r i t i c a l temperat u r e i s one of t h e c l a s s i c examples i n which a gradual i n s u l a t o r t o metal t r a n s it i o n o c c u r s a s t h e atoms approach eachother with i n c r e a s i n g d e n s i t y ( 1 ) , ( 2 ) . For mass d e n s i t i e s p > 9 g/cm3 both o p t i c a l and e l e c t r i c a l p r o p e r t i e s a r e t y p i c a l f o r a f l u i d metal. For 9 g/cm3 > p > 5 t h e t r a n s -
p o r t d a t a i n d i c a t e a f l u i d semiconductor, although t h e o p t i c a l a b s o r p t i o n d a t a e x h ib i t an o p t i c a l band gap f o r P < 5 g/cm 3
o n l y (31, ( 4 ) 
The purpose of t h e p r e s e n t b r i e f paper i s t o p r e s e n t new measurements of t h e r e f l e ct i v i t y o f l i q u i d mercury from 0.5 t o 4 and p a r t l y t o 5.5 eV i n t h e d e n s i t y range from 0 t o 13 g/cm3. The measurements a r e i n t e nded t o o v e r l a p and supplement t h o s e by Ikez i e t a l . ( 4 ) who s t u d i e s t h e r e f l e c t i v i t y from 0 . 5 t o 3 eV a t d e n s i t i e s between 4 3 and 13.6 g/cm .
I I EXPERIMENTAL
The cm long s y n t h e t i c s a p p h i r e window w i t h pol i s h e d upper and lower s u r f a c e s which l e d o u t of t h e h o t p a r t of t h e c e l l i n t o a c o l d high p r e s s u r e c l o s u r e . For measurements of t h e r e f l e c t i v i t y of mercury vapour a t temper a t u r e s s m a l l e r t h a n 1 3 0 0~~ t h e s a p p h i r e window was r e p l a c e d by a q u a r t z window of h i g h u l t r a v i o l e t t r a n s p a r e n c y . The mercury samp l e s were heated by a c y l i n d r i c a l furnace c o n c e n t r i c with t h e c e l l s . The temperature was measured by two thermocouples i n con- A t a given p r e s s u r e , t h e v a p o r i z a t i o n temper a t u r e could e a s i l y be found a s an a b r u p t change i n t h e r e f l e c t i v i t y when t h e Hg-samp l e i s vapourized. The c e l l , t o g e t h e r w i t h t h e surrounding f u r n a c e was mounted i n s i d e a high p r e s s u r e s t a i n l e s s s t e e l a u t o c l a v e .
The o p t i c a l system employed t o measure t h e r e f l e c t i v i t y was t h e r e c o r d i n g spectrophotometer
Cary 17H w i t h a u s e f u l photoenergy range from 0.5 t o 6 eV. The d a t a were taken f o r t h e i n c i d e n t l i g h t n e a r l y normal t o t h e s u r f a c e between mercury and t h e window. 11 .oo ( 3 ) 10.10 ( 4 ) sured over t h e s u b c r i t i c a l temperature range 4 0 0 '~ t o 1 4 7 0~~. The corresponding 3 d e n s i t i e s between 12.8 g/cm3 and 8 g/cm (7) a t p r e s s u r e s s l i g h t l y h i g h e r t h a n t h e vapour p r e s s u r e s a r e l a b e l l e d a t each curve i n fig.   1 . A direcit comparison of t h e p r e s e n t r es u l t s w i t h t h e r e c e n t d a t a o f I k e z i e t a l .
Because of t h e l i m i t a t i o n s of t h e r e f l e c t i -
(4) i n t h e energy range between 0.5 eV and 3 eV g i v e s e x c e l l e n t agreement w i t h i n t h e accuracy of t h e measurements. The shape of t h e r e f l e c t i v i t y c u r v e s ( e s p e c i a l l y , t h e enhanced R i n t h e low energy range) f o r dens i t i e s of 12.8 g/cm3 and 11 . 0 g/cm3 i s v e r y
t i v i t y i s c a l c u l a t e d and compared w i t h t h e experimental r e s u l t s . T h i s procedure i s r e p e a t e d t o y i e l d good agreement between t h e experimental and t h e c a l c u l a t e d r e s u l t s . The d i f f e r e n c e s between t h e c a l c ul a t e d and measured R-values were minimized u s i n g a s t a n d a r d c u r v e -f i t t i n g -p r o c e d u r e ( 1 0 ) . The good agreement between t h e oalcul a t e d and t h e measured r e f l e c t i v i t y d a t a o b t a i n e d a t t h e end of t h e f i t t i n g procedur e i s demonstrated by f i g . 1 .
F i g s . 2 
and 3 show t h e r e a l p a r t of t h e d ie l e c t r i c c o n s t a n t E , (LO) and t h e a . c .conduct i v i t y a(w) = w ~~( w ) / 4 a of l i q u i d mercury a t d i f f e r e n t d e n s i t i e s a s a f u n c t i o n of t h e photon energy. The d . c . c o n d u c t i v i t y a ( 0 ) (7)
-9 . m ( 5 ) l a t o r f i t method (9) t o e x t r a c t t h e r e a l 5 -K 8.00 ( 6 ) p a r t and t h e imaginary p a r t E~ of t h e 9 g/cm5 t h e energy-dependence of R resembles both q u a n t i t i e s , u(w) and e l (a) , p r o v i d e a The decrease of the Drude-like low frequency conductivity observed for liquid Hg at 3 room temperature (p = 13.6 g/cn ) (8) , (4) is clearly evident in fig.3 . In the density ponds to the metallic strong scattering range ( 7 ) , a change in the behaviour of E, is exhibited.
T h i s i s c o n s i s t e n t w i t h t h e c o n d u c t i v i t y new i l l u s t r a t i o n of t h e g r a d u a l disappeaand thermopower which assume v a l u e s t y p i c a l rance of t h e m e t a l l i c p r o p e r t i e s i n expano f l i q u i d semiconductors i n t h i s d e n s i t y ded Hg which i s c o n s i s t e n t w i t h t h e
at 
